Retinal ganglion cells survival in a glaucoma model by GDNF/Vit E PLGA microspheres prepared according to a novel microencapsulation procedure.
The present experimental work describes the use of a novel protein encapsulation method to achieve protection of the biological factor during the microencapsulation procedure. With this aim, the protein is included in poly(lactic-co-glycolic acid) (PLGA) microspheres without any preliminary manipulation, in contrast to the traditional S/O/W (solid-in-oil-in-water) method where the bioactive substance is first dissolved and then freeze-dried in the presence of lyoprotectors. Furthermore, the presented technique involves the use of an oily additive, vitamin E (Vit E), useful from a technological point of view, by promoting additional protein protection and also from a pharmacological point of view, because of its antioxidant and antiproliferative properties. Application of this microencapsulation technique has been performed for GDNF (glial cell line-derived neurotrophic factor) designed for the treatment of optic nerve degenerative diseases, such as glaucoma, the second leading cause of blindness in the western world. The protein was released in vitro in its bioactive form for more than three months, demonstrated by the survival of their potential target cells (photoreceptors and retinal ganglion cells (RGC)). Moreover, the intravitreal injection of GDNF/Vit E PLGA microspheres in an experimental animal model of glaucoma significantly increased RGC survival compared with GDNF, Vit E or blank microspheres (p<0.01). This effect was present for at least eleven weeks, which suggests that the formulation prepared may be clinically useful as a neuroprotective tool in the treatment of glaucomatous optic neuropathy.